Bis(trimethylsilylethynyl)sulfane 1 reacts with triethylborane, Et 3 B, via 1,1-organoboration to give at first (Ζ)-1-trimethylsilyl-2-diethylboryl-1-but-1-enyl(trimethylsilylethynyDsulfane 2, and after prolonged heating (6 d in boiling toluene/Et 3 B)
INTRODUCTION
A large number of heterocyclic compounds, not readily available by other methods, was prepared via 1,1-organoboration of 1-alkynyltin compounds [1] . Recently, 1,1-organoboration of 1-alkynylsilanes has proved to become a useful tool in synthesis [2] [3] [4] [5] , although in most cases, the reaction mixtures require heating to 100-120°C for several days. Therefore, the use of triorganoboranes is restricted to such boranes which do not undergo dehydroboration reactions under these conditions (e.g., Me 3 B, Et 3 B, Ph 3 B) and of course, the 1-alkynylsilanes as well as the 1,1-organoboration products must be sufficiently stable.
1,1-Organoboration of di-1-alkynylstannanes [6] and di-1-alkynylsilanes [3] provides
an efficient synthetic route to stannoles and siloles, respectively, and it was hoped that this method could also be applied to other di-1-alkynyl element compounds in order to obtain 1-element-cyclopenta-2,4-diene derivatives. Therefore, we have studied the 1,1-organoboration of bis(trimethylsilylethynyl)sulfane 1 with triethylborane, Et 3 B. C and 29 Si NMR data given in Table 1 . The (Z)-configuration at the C=C bond in 2 prevents the desired intramolecular 1,1-vinyloboration which would have opened an attractive route to organometallic-substituted thiophenes.
RESULTS AND DISCUSSION
A 1,4-thiaborin derivative [10, 11] would have been another interesting potential product, either by intramolecular 1,1-ethyloboration in (£)-2 or after Et 3 B-elimination if both alkenyl groups in 3 were in (£) configuration.
The synthetic potential of the (E)-isomers of 2 and 3 prompted us to make attempts at the (£/Z)-isomerization by UV irradiation, a method which has been shown The preferred perpendicular orientation of the Et 2 B group against the C=C-B plane [15] causes an interaction between the orbital of the =C-C(Et) ö bond and the empty boron-p z orbital, weakening this C-C ö bond. The same principle is assumed to be in operation in the case of compound 2, and ÜV irradiation appears to stimulate this process. In contrast, compound 5 undergoes (Z/ £Hsomerization upon irradiation with UV light without deorganoboration. This indicates that complete deorganoboration of such organometallic-substituted alkenes is not a prerequisite for (Z/£)-isomerization. 
Bis (trimethylsilylethynyl)sul fane 1 [7e]
A freshly prepared suspension of 100 mmol of LiC=CSiMe 3 in 100 ml of diethylether was cooled to -78°C, and then a solution of 5.15 g (50 mmol) of SCl 2 in 20 ml of diethylether was added within 30 min. The reaction mixture was allowed to warm up to room temperature and stirring continued for 1 h. The mixture was then poured into 400 ml of ice/water and the organic layer was separated and dried over Na 2 S0 4 . After removing the solvent in vacuo, fractional distillation gave 7.0 g (62 %) of compound 1 (b.p. 45°C/0.005 Torr) as a yellowish liquid (see Table for NMR data). Table 1 for NMR data).
Bis [(Z )-1-trimethylsilyl-2-diethylboryl-1-but-1-enyl]sulfane 3
Compound 1 (0.23 g, 1 mmol) was dissolved in 10 ml of toluene and 1.0 g (10 mmol) of Table 1 for NMR data). The same reaction can also be carried out without toluene, but may need up to 10 d for completion.
